The phonon dispersion, temperature dependence of the Debye temperature, Debye-Waller factor, and Grüneisen parameter of potassium are calculated using a realistic lattice dynamical model. The model considers short range pairwise forces effective upto second neighbors and an improved electron ion interaction on the lines of Bhatia. An equilibrium condition, which preserves the crystal stability, is obtained. The theoretical results are found to be in good agreement with the experimental values.
The Model
For ion-ion and electron-ion interactions, we follow our recent paper [15] and write the three equations of elastic constants and one zone boundary (ZB) frequency in [100] direction as: 
«<744 = 1(2^1 + ^1) + 2^2,
where A j (={l/r j ) (dE^dr } )) and Bj(= d^/drf), with j -1,2, are respectively the tangential and radial pair potential force constants, E l is the potential energy of the crystal corresponding to ion-ion interaction, St and C< (i -1, 2, 3) are, respectively, Sin (naki) and Cos (71 a ki), a is the lattice constant and K e the bulk modulus of the electron gas. The potential energy E of the crystal is
For lattice equilibrium the first derivative of (5) will vanish, i.e., (d£ydß)a -Pe = 0, where -P e = d^e/dQ, The equilibrium condition (6) with the aid of (7) takes the form These force constants are used to calculate frequency vs. wave vector dispersion relations along the principal symmetry directions. The lattice specific heat at constant volume and Debye-Waller (DW) factor are calculated as described earlier [15] . To calculate the Grüneisen parameter, we follow our earlier paper [19] . In the present scheme, the four force constants are related to three elastic constants and one ZB frequency. Hence to evaluate the microscopic Grüneisen parameter v Q ,j one must know the pressure derivative of both elastic constants and ZB frequency. As the pressure derivative of ZB frequency is not known, the four parameters {AI, A 2 , BI, B 2 ) have been reduced to three (AI, BI, B 2 ) by taking a suitable ratio of Ai/A 2 which gives a better fit of our phonon dispersion curves with experiment. In the present calculations, both elastic constants and the lattice parameter were used at the respective temperature for which the computation is made. 
Results and Discussion
We display our theoretical results for phonon dispersion along with the experimental measurements [ are shown. Since no experimental or theoretical results are available, a comparative study was not possible. These results will act, however, as an information for experimental and theoretical workers and we feel that the present investigation will accelerate the future developments in this direction. 
